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(54) Erythromycin base tablets 



(57) An enteric coated erythromycin 
base tablet consists of a tablet core and 
a tablet coating, which core consists of 
erythromycin base in the form of its 
dihydrate, 35-100 parts of a water 
soluble non-toxic ingestible salt, and 
40-165 parts of lubricants, binders, 
diluents and disinte grants, said core 
being coated from a solution consisting 
of 16-25 parts of hydroxypropyl 
methylcellulose phthalate (HPMCP) in 
an ethanol/water mixture containing 
pigments, plasticisers, dyes and 
flavouring agents. The coating forms an 
integral and impervious envelope over 
the core, if desired, a further, outer and 
clear coating can be applied from a 
solution containing said HPMCP, 
plasticiser and flavouring components 
in an ethanol/water mixture. 
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SPECIFICATION 

Erythromycin base tablets 

5 This invention relates to erythromycin base tab- 
lets. 

Erythromycin has been a leading antibiotic for 
many years and recently, more of the manufacturers 
for several reasons are providing erythromycin in 
10 the form of the simple base, in contrast to previous 
esters and salts. Unfortunately, erythromycin is sen- 
sitive to the juices of the stomach and if exposed to 
the high acidity there, only very little of the dosage 
administered to a warm-blooded animal passes into 
1 5 the blood stream. A common solution to this prob- 
lem is to apply an enteric coating to the tablet cores 
containing the antibiotic. 

Some of the currently marketed erythromycin 
base tablets have been provided with enteric coat- 
20 ings or similar systems which prevent premature 
degradation in the digestive system. Most of these 
tablets must be ingested on a fasting stomach in 
order to provide adequate blood levels. Also, some 
of the currently available erythromycin tablets are 
25 provided with an enteric coating which have pro- 
longed dissolution rates after long term storage. 
These and other factors cause some of the marketed 
erythromycin tablets to show erratic absorption. 
It has now been found that the above difficulties 
30 can be overcome by providing an enteric coated 
erythromycin base tablet consisting essentially of a 
tablet core and a tablet coating, said core consisting 
essentially of 250 parts of erythromycin base in the 
form of its dihydrate, 36 to 100 parts of a water solu- 
35 ble nontoxic ingestible salt, and 40 to 175 parts of the 
usual tableting excipients including diluents, bin- 
ders, disentegrants and lubricants, said core being 
coated from a hydro-alcoholic solvent containing, 
per tablet core, 1 6 to 25 parts of hydroxy propyl 
.40 methylcellulose phthalate (hereinafter referred to as 
HPMCP) and 1 to 10 parts of customary coating exci- 
pients including dyes, pigments and plasticizers. All 
references to "parts" herein and hereinafter is based 
on weight parts. 
45 A preferred range of components, based on a 250 
mg. erythromycin tablet comprises 40-65 mg. of 
lubricants and/or glidants, 65-105 mg. of the other 
mentioned tableting excipients and the mentioned 
range of HPMCP Type 55 polymer. 
50 A preferred hydro-alcoholic coating solvent is an 
ethanol/water mixture in a volume ratio of about 4:1. 
Such a coating vehicle has the advantage that it 
readily evaporates and does not produce the 
environmental objections of ketonic or halogenated 
55 solvents often used in such an operation. Mixtures of 
alcoh I and water of different proportions can be 
used with equivalent results, e.g., those s lutions 
c ntaining 40-95% alcohol. However, when the* 
alcohol proportion is below about 60%, the HPMCP 
60 does not dissolve, it is easily dispersible though, and 
f rmsac ntinuousfilm as if itwer applied from a 
s lution.Am ngth pigm nts. Titanium dioxide is 
the m st commonly used pigment (and opaquing 
agent). It is usually used along with pharmac uti- 
65 cally acceptable c I rants. 



The most important ingredient of th tablet coat- 
ing mixture is the above-mentioned film-forming 
polymer. In order to give the most satisfactory and 
uniform absorption patterns, a HPMCP polymer is 
70 used which contains between 32 and 33 percent of 
phthalyl groups, 18.5 to 19percent of methoxy 
groups and 6 to 7 percent of hydroxy pro poxy 
groups. HPMCP of this nature dissolves readily at a 
pH of 5.5; it is commercially available as Hydroxyp- 
75 ropyl Methyl Cellulose Phthalate Type HP 55. This 
kind of HPMCP produces highly satisfactory, uniform 
and coherent films over the tablets, protecting them 
through the residence in the stomach of a warm- 
blooded animal when said coating is applied in an 
80 amount of at least 16 mg. per tablet. No advantage is 
gained by using more than 25 mg. of the above 
HPMCP per tablet. This is in sharp contrast to other 
HPMCP's which, even when applied in amounts as 
high as 40 mg. per tablet do not provide proper 
85 enteric properties. The defined HPMCP also differs 
from previously used enteric coating polymers in 
thermal stability and providing a true, enteric, coh- 
erent film. In comparison, cellulose acetate phthalate 
has been used successfully for enteric coating but 
90 lacks long-term storage stability; hydroxypropyi 
methylcellulose, another frequently used tablet coat- 
ing polymer, is perfectly stable but does not form an 
enteric coating. 
The above-mentioned tablet core must contain the 
95 erythromycin base in the form of its dihydrate; it has 
been learned that only the dihydrate produces a 
desirable, uniform blood levels. The other major 
requirement concerns the w&ter soluble, ingestible, 
nontoxic salt: excellent results are obtained by using 
100 potassium chloride, sodium citrate or similar highly 
water soluble materials that are easily tolerated by 
the digestive tract of warm-blooded animals. Other 
ingredients usually used in the preparation of tablet 
cores comprise, per 250 part of active erythromycin 
105 base, about 10 to 50 parts of a pharmaceutical^/ 
acceptable diluent, e.g., starch or microcrystalline- 
cellulose; 2.5 to 12 parts of a pharmaceutical^ 
acceptable binder such as starch, polyvinylpyr- 
rolidone, sodium carboxymethylcellulose and the 
110 like; and glidants or lubricants, for instance, talcum 
powder, a pharmaceutical^ acceptable silicone, 
stearic acid or a nontoxic metal stearate. These mat- 
erials are compressed into tablets in the usual fash- 
ion by granulating the drug, starch, water soluble 
115 salt and part of the diluent and subsequently com- 
pressing the granules together with the glidant/lubr- 
icant and other excipients into cores of desired 
shape and hardness. As disintegrants, one often 
uses soy polysaccharides, an ion exchange resin, 
120 cross-linked polyvinyl pyrrolidone, sodium starch 
glycolate or the like. The coating solution is subse- 
quently applied in standard fashion, using the classic 
pan coating or air suspension coating techniques. 
If desired, the coated tablet can be pr vided with a 
125 clear coating, which contains essentially the sam 
ingredients as the ab ve-definedc atingexc ptfor 
the absence of pigments and dyes. A simpl d ar 
coating mixture contains, per 250 parts of eryt- 
hromycin bas in the core, 2.7 to 4.1 part of HPMCP, 
130 0.25 to 0.4 parts of a plasticiz r and 0.25 to 0.4 parts 
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of a flavoring component or components in a 
hydro-alcoholic system. 

The preferred nontoxic, water soluble ingestable 
component of the tablet core is sodium citrate, 
although many other highly water soluble materials 
can be used, including potassium chloride which is 
often substituted for sodium citrate. 

In order to illustrate the manufacture of a tablet of 
tfcs above definition, reference is made to the follow- 
ing example, which, however, is not meant to limit 
the invention in any respect. 

£>:ampfe 

Tablet A. A solution of 3 grams of polyvinyl pyr- 
r*>l:done in 60 ml. of water was used to granulate a 
i5 uniform blend of 277.8 grams of erythromycin base 
dih yd rate, 25 grams of micro-crystalline cellulose, 
and 41 grams of sodium citrate. The lumpy mass 
obtained was broken up, spread on paper lined 
trays, dried and screened through a 16-mesh screen. 

Separately, 40.2 grams of soy polysaccharides, 5 
grams of talcum powder and 6 grams of magnesium 
stearate were blended uniformly and screened 
through a 16-mesh screen. This mixture was then 
added to the above dried granules, mixed and com- 
25 pressed into ovaloid shaped tablets weighing 398 
mg. per tablet. 

A portion of a solution made from 1 91 ml. of 
ethanol and 48 ml. of water was used to mill 0.12 
grams of Red DC Lake #30 and 1.8 grams of titanium 
30 dioxide to a uniform slurry. Separately, 19.1 grams 
of HPMCP and 1.5 grams of distilled acetylated 
mon glyceride were dissolved fn a portion of the 
ethanol/water mixture and this solution was com- 
bined with the above red pigment mixture. The vol- 
35 ume was adjusted to 239 ml. with the remaining 
hydro-alcoholic mixture. This coating solution was 
then applied to the above tablets in the usual fashion 
in a pan coater at 60°C. temperature to provide the 
d sired enteric coated tablets. 

A clear coating was subsequently applied to the 
above coated tablets in the above fashion from a 
solution containing 3.2 grams of HPMCP, 0.3 grams 
of distilled acetylated monoglyceride, 0.3 grams of 
vanillin in 64 ml. of ethanol and 16 ml. of water. 

TabletB. A tablet core was preparedin the same 
fashi n as the one described above, except that for 
th same amount of drug, 100 grams of lactose 
mon hydrate, 34 grams of corn starch, 45 grams of 
Amberlite IRP 88 and 6 grams of magnesium stear- 
50 ate were used. These cores were compressed in the 
same fashion to the same hardness as under/4 
above, and then coated with the identical color 

nt ric coating solution and clear enteric coating 
solution as described above. 

Tablet C. Another tablet was made using lactose 
as the water soluble component, but in place of the 
HPMCP, a cellulose acetat phthalate derivative was 
used which does not carry hydroxypropy! and 
methyl groups. 

The three tablets were tested in identical fashion 
by 21 adult subjects receiving 5 dosag s of 1 tablet 
each v ry six hours on a fasting stomach, and a 
sixth tablet, 30 hours after the first tablet, f the iden- 
tical c mposition but under nonfasting conditions. In 
65 all instanc s, blood samples were taken regularly to 
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determine the peak concentration of erythromycin in 
blood serum, and to determine the area-under-the- 
curve (AUC) for each. 

The medium time for achieving the maximum 
erythromycin blood level fortablets A and B were 27 
hours; for tablet Cit was 28 hours. More signific- 
antly, the time range in which the peak occurred for 
tablet A was 26 to 28 hours for the 21* subjects; for 
tablet B, the range was 26 to 29 hours and for tablet 
C, the spread was between 24 and 30 hours. 

The maximum concentration was measured in 
mcg/ml in blood serum and revealed, for tablet A, an 
average of 1 .899 with a deviation of 0.895; for tablets 
B and C, the values were 1.958 (0.689) and 1.681 
(1.143), respectively. The AUC over the first 30 hours 
for tablet A was 5.88; tablets B and C showed values 
of 5.74 and 5.41 respectively. 

It is established with the above comparison that 
under fasting conditions, tablets A and B are some- 
35 what similar, with both of them showing more 
uniform (less deviation) results than tablet C. 

The sixth dose was administered on a nonfasting 
stomach. Table I shows the blood levels obtained at 
the hours indicated, said hours being counted from 
90 the start of the administration to each subject. In 
each instance, the standard deviation is shown in 
parenthesis: All values are given in mcg/ml blood 
serum; T^ and C,^ indicate mean values at the 
time at which individual maximum concentrations 
occurred and the individual maximum blood levels. 
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Time 
firs. 
30 
31 
32 
33 
34 
35 
36 
38 

Trnax 
Crnax 

AUC(hrs) 
30-38 
30-36 
24-38 



A 

mcglmf 
0.600 (0.304) 



0.441 
0.397 
0.685 
0.503 
0.413 
0.645 
0.361 
33 
1.387 



(0.263) 
(0.414) 
(1.183) 
(0.641) 
(0.505) 
(0.739) 
(0.246) 
(30-38) 
(1.176) 



Table 1 

B 

mcg/ml 
0.581 (0.260) 



0.408 
0.449 
0.496 
0.356 
0.343 
0.379 
0.260 
30 
1.025 



(0.198) 
(0.614) 
(0.546) 
(0.312) 
(0.347) 
(0.451) 
(0.221) 
(30-38) 
(0.614) 



4.07 (3.02) 
3.06 (2.53) 
9.95 (5.09) 



3.17 (1.82) 
2.53 (1.66) 
8.91 (2.96) 



C 

mcglmf 

0.667 (0.335) 

0.510 (0.303) 

0.394 (0.222) 

0.396 (0.432) 

0.366 (0.443) 

0.300 (0.266) 

0.457 (0.672) 

0.389 (0.284) 

32 (30-36) 

1.008 (0.684) 

3.37 (2.12) 

2.53 (1.56) 

8.79 (4.03) 



In a second study, carried out with 23 fasting sub- 
jects, a single tablet was administered and the blood 
levels were determined in the fashion shown above, 
producing the results indicated in Table II. 



55 



60 



"EST AVAILABLE COPY 



3 



GB 2 091 097 A 



3 



Time 




A 




B 




C 


hrs. 


meg 1 ml 


meg Imi 


megtmf 


1 


0.022 


(0.105) 


0.127 


(0.266) 


0 


(0.000) 


2 


0.211 


(0.263) 


0.310 


(0.331) 


0.012 


(0.038) 


3 


0.860 


(0.547) 


0.655 


(0.493) 


0.592 


(0.707) 


4 


0.521 


(0.281) 


0.372 


(0.242) 


0.440 


(0.488) 


5 


0.388 


(0.304) 


0.241 


(0.150) 


0.281 


(0.232) 


6 


0.266 


(0.140) 


0.151 


(0.100) 


0.238 


(0.127) 


8 


0.136 


(0.061) 


0.076 


(0.052) 


0.163 


(0.135) 


12 


0.039 


(0.031) 


0.015 


(0.021) 


0.047 


(0.032) 




3.0 


(3 to 6) 


3.0 


(1 to 4) 


4.0 


(3 to 8) 


Cmax 


0.945 


(0.519 


0.737 


(0.483) 


0.814 


(0.663) 


AUC(hrs) 












12 


2.89 


(1.11) 


2.19 


(1.23) 


2.27 


(1.28) 



It will be seen from Table II that the maximum 
blood level fortablet A is considerably higher than 
with tablets B and C and that the area under the 
curve for tablet A is far superior to B and C with the 
5 AUC also showing a smaller deviation within the 
subjects. 

In a still further experiment, 21 subjects were 
given a single tablet under nonfasting conditions 
with equivalent blood serum measurements being 
10 made as before. The results are reproduced in Table 
III. 

Table III 



Time 




A 




B 




C 


hrs. 


mcglml 


mcglml 


mcglml 


1 


0.415 


(0.721) 


0.085 


(0.223) 




0 


2 


0.678 


(0.932) 


0.137 


(0.205) 




0 


3 


0.538 


(0.465) 


0.180 


(0.231) 


0.048 


(0.153) 


4 


0.588 


(0.544) 


0.097 


(0.588) 


0.170 


(0.276) 


5 


0.463 


(0.333) 


0.075 


(0.115) 


0.378 


(0.428) 


6 


0.435 


(0.488) 


0.276 


(0.492) 


0.588 


(0.373) 


8 


0.152 


(0.106) 


0.090 


(0.155) 


0.329 


(0.246) 


12 


0.025 


(0.027) 


0.017 


(0.032) 


0.065 


(0.041) 


Tmax 


3 


(1 to 6) 


3 


(1 to 6) 


6 


(3 to 8) 


Cmajt 


1.535 


(0.624) 


0.470 


(0.478) 


0.755 


(0.363) 


AUC(hrs) 












0-12 


3.84 


(1.23) 


1.29 


(1.25) 


2.59 


(1.20) 



It is clearly seen from the above table that formula- 
tion >4 is far superior in nonfasting subjects than 
either of the other formulations; the maximum 

15 blood level obtained is more than twice that of for- 
mulation C and almost three times that of B r while 
the area under the curve tor A is 50% and 200% bet- 
ter, respectively than formulations B and C. 

The above formulation^ can be modified within 

20 the ingredient ranges shown in the above definition, 
as will be readily appreciated by those skilled in the 
art. Various replacements of dyes, pigments, coating 
ingredients and diluents produce basically the same 
beneficial results shown for A above. In all instances 

25 being far superior to C and often equally superior to 
B. The main features that must be kept for all poss- 
ible variations to produce the desirable results 
achieved befor , are the use of erythromycin base in 
th form f its dihydrate, the use of HPMCP as the 

30 film f rming polymer in th enteric coating solution 
and the use of a highly water solubl , orally nontoxic 
salts as a diluent of said erythromycin base. 
CLAIMS 

1 . An enteric coated erythromycin base tablet 
35 consisting ess ntially of a tablet cor and a tablet 



coating, said core consisting essentially f 250 parts 
of erythromycin base in the form of its dihydrate, 35 
to 100 parts of a highly water soluble orally nontoxic 
ingesttblesalt, and 40 to 165 parts of lubricants, bin- 
40 ders, diluents and d is integrants, and said core being 
coated from a solution consisting essentially of 16 to 
25 parts of hydroxypropyl methylcellulose phthalate 
in an eth a nol/water mixture containing pigments, 
plasticizers, dyes and flavoring agents, said core 
45 forming an integral and impervious envelope over 
said core, and, if desired, a further, outer and clear 
coating applied from a solution containing said hyd- 
roxypropyl methylcellulose phthalate, plasticizer 
and flavoring components in an etha not/water mix- 
50 ture. 

2. The tablet of Claim 1 wherein said ingestible 
nontoxic salt is sodium citrate. 

3. The tablet of Claim 1 wherein said orally non- 
toxic salt is potassium chloride. 

55 4. A tablet according to Claim 1 wherein said 
water soluble nontoxic salt is present in an amount 
of 40-65 parts and said lubricants, binders, diluents 
and dis integrants are present in an amount of 65-105 
parts. 

60 5. The tablet of Claim 4 wherein said water solu- 
ble nontoxic salt Is sodium citrate. 

6. The tablet of Claim 4 wherein said water solu- 
ble nontoxic salt is potassium chloride. 

7. The process of making an erythromycin base 
65 tablet core comprising the steps of (a) preparing a 

tablet core consisting essentially of 100 parts of 
erythromycin base dihydrate, 8-32 parts of a highly 
water soluble, orally nontoxic salt, 1-5 parts of a 
pharmaceuticalfy acceptable binder, 8-32 parts of a 

70 pharmaceutically acceptable disintegrant, and 2-9 
parts of tableting glidants and lubricants, (b) com- 
pressing said component in the usual fashion into 
the shape of a pharmaceutical tablet, and (c) coating 
said tablet from a mixture containing 6.4-1 0 parts of 

75 hydroxypropyl methylcellulose phthalate, 0.6-1.0 
parts of one or more plasticizers, 0.04-0.06 parts of a 
water soluble dye or dye mixture, 0.6-0.9 parts 
titanium dioxide in 80-125 parts of a 75-85% aqueous 
ethanol, and if desired, (d) applying a clear outer 

80 coating to said coated tablet from a coating mixture 
containing 6.4-10 parts of hydroxypropyl methylcel- 
lulose phthalate, 0.6-1.0 of a plasticizer and optional 
flavoring agents in a 75-80% aqueous ethanol vehi- 
cle. 

85 8. The process of Claim 7 wherein said nontoxic 
salt is sodium citrate. 

9. The process of Claim 7 wherein said nontoxic 
salt is potassium chloride. 

10. A process of making an erythromycin base 
90 tablet in accordance with any of the examples 

herein. 
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